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Required CNG Infrastructure Station Mix

* High capacity fast-fill private/public stations
($200K and up)

* Mini fast-fill public stations ($80K to $200K) *

* Light to medium capacity private stations ($10K to
$200K) *
» Fast-fill
* Time-fill
+ Combination time-fill/fast-fill

* FuelMaker designs and builds

¢ RGSldentlal ($999) * systems for these applications



How Many Stations Are Needed to Make a
Viable Infrastructure?

* Diesel studies show infrastructure required for
acceptance as a viable fuel, is from 10% to 20% of
gasoline infrastructure

* Dedicated AFV studies show same 10% to 20%
requirement

* Therefore minimum of 20,000 CNG stations
required for a viable fueling infrastructure



U.S. Fueling Infrastructure

(Today & Proposed)

Stations Vehicles
Gasoline Today 180,000 | 221,000,000
CNG Today' 1,200 110,000
CNG at end of 10 Year Progran?? 20,000 1,100,000
CNG Beyond 10 Years® 20,000 2,800,000

1 600 public stations
600 private stations

26,900 large stations fueling 111 vehicles per station
13,100 mini fast-fill stations fueling 24 vehicles per station

6,900 large stations fueling 375 vehicles per station
13,100 mini fast-fill stations fueling 24 vehicles per station




Cost Comparison of Large & Mini Fast-Fill
Station Infrastructure Optionsg “=« e

' . o f . During Building of | After Building of
Large 1o Todayg g ngt-FHI Bun.dlng Largg .| Infrastructure with | Infrastructure with

Design Target Infrastructure Station Stations at Mini L . -

. i arge/Mini Large/Mini

(note #1) Actual Operation (note #2) Fast-Fill Volumes oot - e T r

Number of stations 1,200 20,000 20,000
Number of vehicles 110,000 1,071,165 2,818,820
Vehicles per station per day 111 92 24 24 54 141
GGEs per vehicle per day 5.8 29 5.8 5.8 5.8 5.8
GGEs per year 200,000 | 100,000,000 42,625 42,625 | 1,938,379,776 | 5,100,937,213
Capital & Maintenance $ 041 $ 088|% 05719 202 | $ 046 $ 0.22
Gas, Electricity, Ohd's, Margins | $ 1.02 | $ 1021 $ 097 1% 1.02 | $ 1011 $ 1.02
Total cost per GGE $ 143 $ 1.90 | $ 1.53 | $ 3.04 | $ 146 | $ 1.24

Note #1

* May take up to 2 years to develop enough customers

* Limited number of stations built annually (cost and customer constrained)

* Initial years will operate at lower capacity

Note #2

- Easier to find 24 customers and load immediately
« Can build 4 mini fast-fills for the price of 1 large station

Note #3

* Infrastructure capital cost of 1/3 to 1/2 of large station option




U.S. CNG Cumulative Station Mix
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NY State Clean Fuel Vehicle Program

Phase |

Legend
ﬁﬁ FuelMaker Mini Fast-Fills - 30 in operation



NY State Clean Fuel Vehicle Program

Phase II

Legend
ﬁﬁ FuelMaker Mini Fast-Fills - 30 in operation

B( High Volume Fast-Fills - 16 to be built
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New York State DOT Mini Fast-Fills




FuelMaker Fleet Applications
Public Works - Fulton County GA




New FuelMaker Public Fast-Fill Station
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P.,resent & Required CNG Infrastructure
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Sample Application to SCAQMD

Legend

Top Number: Today’s public access CNG stations (44)

Bottom Number: Minimum CNG stations required (580)

SCAQMD



Required CNG Infrastructure Station Mix

* High capacity fast-fill private/public stations
($200K and up)

* Mini fast-fill public stations ($80K to $200K)

* Light to medium capacity private stations ($10K to
$200K)
+ Fastfill
* Time-fill
+ Combination time-fill/fast-fill

* Residential ($999)



American Honda - Torrance, CA
Private Fleet Fast-Flll

| | _




Port of L.A. - Los Angeles, CA
Combination Time-Fill/Fast




Toronto Hydro - Toronto, ON
Time-Fill




City of L.A. - Los Angeles, CA
Fast-Fill




City of Walnut, CA
Comblnatlon Tlme F|II/Fast F|II




San Marcos Unified School District
Combination Time-Fill/Fast-Fill




Required CNG Infrastructure Station Mix

* High capacity fast-fill private/public stations
($200K and up)

* Mini fast-fill public stations ($80K to $200K)

* Light to medium capacity private stations ($10K to
$200K)
» Fast-fill
* Time-fill
+ Combination time-fill/fast-fill

* Residential ($999)



FuelMaker HRA

Product launch late 2003
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VRA \ HRA Evolution

HRA

VRA

* $US6000

* 1 GGE/hr

* 4000 hr service

* External dryer

* Commercial use

* Qutdoor installation
* 45 dbA

* 240 Volt

$US999

H2 & Nat. Gas

.3 GGE/hr
Maintenance - free
Integrated dryer
Residential design
Indoor installation
38 dba

120/240 volt

Integrated ventilation and
gas detection




FuelMaker VRA







HRA Prototype
Assembly Area




HRA Development - Funding

Supported by:
- DOE
- SCAQMD
- CARB
- CEC
- GRI
« Honda
« Canadian Federal Government



HRA Development Time Line

* Key Target Dates

+ Alpha prototypes currently under test

+ Focus group evaluation (functionality, color, names) - completed

+ Product announcement/press conference with demo unit display at
IANGV/NGVC, October 7th, 2002, Washington DC

» Deliver first production HRAs - October, 2003
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Honda plam
natural-gas
car fueling
from home

By Mark Nigustte

THE COGLIENE DESPRICH

Honda ks leoking forwand 1o
the dey that you can pull Four
Honda Clvlc into the garage at
home amd fill 1tup with namral

miE

£ Swch a scenars Lsn far sway
Plans were announced yester.
Jay for & new home-based fual-
ng appliance that can be used
wills natural -gas powesed vehl-
cies, including the Civic GX,
which & made in central Ohko.

Consumers will be able to
maunt the refucling appliance
inthe garage and use the
fvome's existing natural-gas
supply lne

The company hopes the ap-
pliance, to be available late next
year, will help move natural-gas
powersd cars Into the main-
sTEEM

“If you ask 100 people what

won'l Invest in
until mers vehleles are pro-

FROMNT-PAGE

— amd are betver for the envi-
ronment, with fewer harmful
emisslond,

The Civie GX, which Honda
says hes the cleanest-burning
internal-combusthon sngine in
the world, gets 31 mpﬂ'ncltr
driving and 34 on the

There ara 130,000 ILII].II!I‘J. i E]
powered vehiclss already on the
rozad netlonwide, but mosn are
truckes, buses or Laxicabs ln
rusiness and government Oeets,
sald Colleen MacMilan of the
Matural Gas Viehicle Conlitlon.

Honda has been making the
Ciwir: GX at its Exst Liberty plant
since 1998 but produces only
abaut 1,000 a year, Blenenfeld

sald

The Ohio Enviconmental Pro
tection Agency has three namu-
ral-gas Civics in its central Dhlo
Cest. Although they operte
well, inding a place to refuel
them hias been a problam,
spokeswoman Heather Lauer
said

Columbds Gas has s fusling
station af ks opemtions center
off Goadils Boulevard, Bt oth-
er fualing spots are few and
un{ber!r:t lp-o'knum:n Steve Jab-
lonski sald,

The problem: Companies
ations

Amy Chaput of the Fusliaker Corp. on Tuesdey used a nutirsl gas
fuel pumyp that can be instalied in garage or sutside s home.

Honda and FuelMaker
unveil device for at-home

natural gas refueling

System uses existing supply line

Apsocisted Prass
WASHINGTON, D.C

warming because they burn
less carbon. But their special-
Leed tanks are mare cxpeniive
and have shorter range than

washingtonpost

Saying ‘Goodbye’ to the
Pump

Consider saying "goodbye" to the gas pump.
Consider fueling your car at home.

Buyers of the natural gas-powered Honda
Civic GX will be able to do that, beginning
next year.

Honda has signed an agreement with
Toronto-based FuelMaker Corp. to supply
Civic GX owners with a natural gas, home-
fueling device called "Phill." The wordplay is
intended. The idea is to personalize Phill, to
make it a part of the household, if not the

- family.

Associated Press national wire
with photo

ALSO -

BUSINESS

Natural gos stations

EfToeta bo mikret nutuml gas-
powered viehickes hive 1O0E Desn
frusivated by a dearth of pubdic
redoeding sLations

How Tormmto-tnssd  Fuel
Mnker Corp, has develoged and
will begin selling i home foelbg
systern that hooks nbe resdern-
tinl gns lnes and males 5 pod-
dble to Hll A ALTUMAL IR viilchke™s

The Civie (X sedan uses a

ETHgine
with s range of ugs bo 20 aiilses on

LT-liter  four-cylinder

gr epddspallon tanll Gl o
pressed naloral g, Base pricg
0 510, and Hondas Agures it
el aboul 5000 6 year
Hondin deseribed the GX
“nearly sero-emissions” car,
the Califormia Akr  Heso
Bonrd certifies I a5 a su

Bloomberg News national wire
Dow Jones International Business wire
Kyodo News international wire

Reuters national wire

1M

IMPRESSIONS M. TEBO

10.21.2002




Opinions

Weather - Local

Shop@MSNBC|

MSM.com

QwestDex—=
enline yellow pages

Find a Local Business

—
5N Home |

Y 1N The Clear
msn'® A

MSNBC News

. *MSN | Hotmail | Search | Shopping | Money | People & Ch

Choice 0T

click here

ENVIRONMENT

at home

Honda and
California
seek

to jump-start
natural gas

cars

Amy Chaput of the
FuelMaker Corp.
shows how its natural
gas fuel pump works.
The pumps are meant
to be installed in
homes or other
buildings with natural
gas connections.

Miguel Llanos

MSNBC

Oct. 9 — Aiming to boost the sale of

HONDA APPEARED ready to step up to
the challenge, saying it would start to sell a
natural gas Civic GX to consumers
nationwide next spring.

“Home refueling will help to increase
consumer acceptance of natural gas-powered
vehicles like the Civic GX by making home
refueling affordable and convenient,” Robert
Bienenfeld, American Honda’s product
manager, said in a statement Tuesday. “Our
research indicates people like the idea of
being able to refuel their vehicles at home.”

Honda said the Civie GX, which has
been sold to government and commercial
fleets since 1998, has a range of up 220 miles
on one fill and a suggested retail price
starting at $20,510. Natural gas cars have
also been sold to consumers in Arizona,
where a program has been in place for
several years.

The GX produces “nearly zero
emissions,” Honda said, and is certified by
the Environmental Protection Agency “as the
tirst and only internal combustion vehicle to
meet the cleanest engine emission standards.™

interested in
buying a natural
gas car if you
could fill up at
home?

* 12578 responses
Yes, the benefits
outweigh the cost
of the pump.
I %
Mo, it doesn't feel
reliable.

m 13%

Can't decide.
9%

SMBCINTERACT

onds. Live
Wotes reflact

respondents’ views and
are not scientifically valid
SUNVEYS.

House & Home

Women




Conclusion

* Build required CNG fueling infrastructure at a
capital cost of 1/3 to 1/2 of large station option

* |nfrastructure mix composed of:
+ High capacity fast-fill private/public stations
+ Mini fast-fill public stations *
+ Light to medium capacity private stations *
+ Low cost home fueling *

* FuelMaker designs and builds
systems for these applications
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